Raw, inhibitors free milk was spiked with penicillin G, ampicillin, cloxacillin, and ceftiofur at the levels 1 × MRL, 1.5 × MRL, and 2 × MRL, and oxytetracycline at the levels 100 ppb (MRL), 500 ppb and 700 ppb. The samples were stored at 4 ± 2 C and -18 ± 2 C and were tested every day and week, respectively. The analyses were performed using microbiological diffusion test Delvotest SP-NT and receptor assay CHARM ROSA MRL BL/TET for the detection of β-lactams and tetracyclines. In cooled samples antibiotics were detected up to 72 h. After this time, the samples were acidulated and not suitable for investigations. In frozen samples, depending on type and concentration of antibiotics, these substances were detected from one week (penicillin G -4 ppb) to 35 weeks (ampicillin and ceftiofur).
Introduction
Analysis of the presence of antibiotic residues in milk has two general aspects. The first one is connected with potential health risks for consumers. These residues may induce several effects, such as allergic reactions (skin rashes, hives, asthma, anaphylactic shock), autoimmunity and immunological system disturbances, carcinogenicity (sulphonamides, tetracyclines, nitrofurans), mutagenicity, nephropathy (gentamicin), hepatotoxicity, reproductive disorders, marrow damage and anaemia (chloramphenicol), disturbances in stability of the gut microflora, and antibiotic resistance and its transfer to the human. The economic effect is connected with the interference with the production of several dairy products. Antibiotics in milk may inactivate starter cultures used in production of yoghurts and cheeses (5, 6) .
For adequate consumer protection and warranty of quality of milk products, the presence of antibiotic residues in milk must be systematically controlled, and their level may not exceed the acceptable values (maximum residue limit -MRL) established in the Commission Regulation No 37/2010 (2) .
One of the important elements of an appropriate control of antibiotic residues in food is an adequate analytical method, and the other is the matrix tested. The stability of the analytes in the analysed sample determines the optimal time for the testing. Usually, food samples designed for antibiotic detection are frozen or stored in refrigerator. The aim of the study was to evaluate the stability of the selected antibiotics in milk samples stored at different temperatures as there is not much data concerning stability of antibiotics in cold/frozen food samples, especially in milk.
Material and Methods
Raw, inhibitor free milk samples were spiked with the selected antibiotics (SIGMA-ALDRICH): penicillin G, ampicillin, cloxacillin, and ceftiofur at the levels of 1 × MRL, 1.5 × MRL and 2 × MRL, and oxytetracycline at the levels of 1 × MRL (100 ppb), 500 and 700 ppb. The samples were stored at 4 ± 2 C and -18 ± 2 C, and were tested every day or every week, respectively. The analyses were performed using microbiological diffusion test (Delvotest SP-NT) and receptor the CHARM ROSA MRL BL/TET assay for the detection of β-lactams and tetracyclines. All tests were performed in duplicates. The results were evaluated visually, by comparison with colour scale in the manufacturer's manual. The MRL values for the tested substances and detection levels of the used methods are presented in Table 1 .
Results
Antibiotics were detected in all cooled samples up to the 72 h of storage. After this time, the milk became acidulated (pH 6.1-6.4) and was not suitable for investigations with both methods. The results of the analyses of the frozen samples are summarised in Table  2 . The lowest durability was observed for penicillin G and oxytetracycline. The first antibiotic was detected up to 1-10 weeks, and the second one for 10-16 weeks, depending on the method of analysis and its initial concentration. In the samples containing cloxacillin at the initial level of 30 ppb, the antibiotic was detected only for 3 weeks using receptor test and up to 20 weeks with the microbiological method. The samples containing higher initial concentrations were positive for 23-34 weeks. The highest stability was identified for ampicillin and ceftiofur. These substances were detected for 24-35 weeks.
Discussion
The data obtained in the study indicate, that stability of antibiotics in milk samples depends on conditions of storage, type and initial concentrations of these substances, as well as on the method used for analysis. The acidification of milk stored at 4 C possibly was not crucial for chromatographic methods; however, it has become an obstacle when the receptor tests and the microbiological method were used. There is no available data to which the results obtained can be referred. Using the HPLC method with fluorescence, Schenk and Friedman (13) did not observe changes of ampicillin concentration in milk samples with initial level of 20 ppb stored at 4 C for 6 d. According to Podhorniak et al. (11) after 72 h of storage at 4 C, the concentration of tetracyclines in milk samples decreased about 18%. Riediker et al. (12) , using the LC-ESIMS/MS method observed over a 50% decrease of five β-lactam antibiotic concentrations in milk samples stored under the same conditions for 6 d (12) . Other data has been reported for tissue samples. O'Brien et al. (7) used the inhibition zone diameters to establish antibiotic concentrations, and observed a 76.05%-100% decrease in ampicillin level in meat samples stored at 4 C for 6 weeks. The concentration of oxytetracycline decreased in 7.4% and sulphadimidine in 20.1% under the same conditions. Generally, the stability of antibiotics is much higher during storage at -20 C in comparison with 4 C (1, 4,  7, 10, 12 ). The decrease in the quinolones activity in frozen stock solutions stored at -20 C did not exceed 10%, whereas the levels of β-lactams did not change during 3 months of storage (8) . Freitas et al. (3) noted that amoxicillin may persist in chicken meat stored at -20 C almost for one year. The best stability of antibiotics in different samples was observed during storage at -75 C (9, 14) .
Although antibiotics are relatively stable in frozen food samples, the necessary analyses of their residues should be always performed as soon as possible. 
